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Liver diseases are world wide in distribution 
and a major health problem in developing countries. 

Over last ten years the concept of chronic liver diseases 
have cone tip incorporating Chronic hepatitis at on© end 
and cirrhosis cf liver at ether end of spectrum. 

file liver occupies a central position in the 
of human body. Being the main clinical labo** 
ratory liver plays an important role in the synthesis cf 
plasma proteins such as albumin, perhaps 80* of globulin 
end those required in blood dotting mechanism (Miller 
at al«, 1954). the liver also plays an important role 
in the catabolism of serum proteins (Cohen & cordon, 
1958), thus it is very much expected to have alterations 
in electrophoretic pattern of serum proteins in chronic 
liver di sea ses. Gray 6 Barron (1945) first established 
the c li n i c al interpretation of dectrophonstlo fractions 
of serum proteins in hepatie disorders, subsequently 
other mothers have else reported changes in electropho- 
retic pattern of serum protein# (valsi, 1968# Sherlock, 
1968# swadermon, 1968) • xn chronic liver diseases serum 

UMi net rejec t tiii w4 sum* a £&#& jr mtmm m tO HOH’Mls flte 



concurrent decrease of oorutn albumin caused duo to 
diminished synthesis is a measure of livor damage. 

The raised levels of immunoglobulins were reportod 
in chronic liver diseases by various workers (Lee, 1965 
and Doniach ©t al., 1968). Lo Grippo and associates (1966, 
1967 and 1968) quantitated inrrunoglobulina levels in 3ora 
of patients who had viral hepatitis, she raised level of 

XgG was reported by Feizl (1968) and iLee (1965) in chronic 

. * , ' ' ■ ' : ; ; » : 

active hepatitis and cirrhosis of liver. High levels of 
IgM and IgA wore reported in primary biliary and alcoholic 
cirrhosis respectively (Paronetto and Popper, 1964, 
Hedcalvey and Fahey, 1965# Hobbs, 1966). 

The riintfni a n d electrophoretic studies might 
distinguish ascites associated with cirrhosis liver from 
that due to neoplasm or other conditions, especially 
when findings in b l ood and ascitic fluid were compared 
iKOvexstoa ft ax.# *»3»> . thus e xec tropnorotxc stuoy or 
^m m yf fluid helps in diagnosis* The Changes 

almost of of lor to that of a axvaa wore reported in ascitic 
fluid by most of the workers (Kay, 1954 # Schultz & Hero- 
mans. 1966). Wu imwiiwMtlieMi in, in ascitic fluid were 
r e porte d in #fw*f for ratio as that of pf yone el though low 



Chordirkar and Toiaasi (1964} reported all tho 
immunoglobulins (lgG # IgM & IgA) In ascitic fluid. Sha 
IgC & IgA wore reported in similar ration in internal 
secretions a o that of plasma i.a. 3 « 1. 

Ihe present work has been designed to study 
the electrophoretic pattern o£ serum and ascitic fluid 
proteins in cases of chronic liver diseases. Hie iwrmsno*- 
globulins levels were also estimated in serum and ascitic 
fluid of these patients. Hie changes wore assessed and 
correlated to ascertain the diagnostic value of tfiese 
changes* 
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amino acids Into iaola'ced xxarfused dog liver resulted 
Into synthesis of plasma proteins, similarly the 
experiments with isolated perfused ret liver and with 
hepatectomised rat demons trcjtod that the hopafcic paren- 
chymal cells synthesise various protein fractions like 
albumin, lipoproteins, glycoproteins, ceruloplasmin 
haptoglobin and prothrombin (Martin & Noutoorger, 1957# 

flSie liver al^ft nlay a an iismcspt^t cols in tin 
catabolism of ao rtas proteins* oocdsn & coehn a nd their 


some of the moot important functions of tho 
liver are connected with protein raotabolism, such as 
deamination of amino-acids and the maintenance of normal 
blood levels of albumin, globulin and fibrinogen* She 
liver also plays an important role in the synthesis 
of special proteins such os those required for blood 
clotting* fhe protein synthesis is much more rapid in 
tba liver than in any other tissues. For example, in 
man half life of Hvnr proteins is 2.5 to 10 days, os 
compared with muscles which is 150 days (Miller & Dale, 


1954) 


Miller (1954) has shown that infusion of labelled 


associates (I960) have shown that rat liver la responsible 
for catabolism of 13% albumin# 30% of oorum globulin and 
also oorum transferrin* 

In the light of major contribution of liver in 
synthesis and catabolism of proteins, it is not surpri- 
sing that profound alterations In alectrophorotlc 
pattern of serum proteins or© observed in liver diseases, 
normal person mokes about 10.0 g of albumin daily, f typo- 
albumin aomic patients with cirrhosis can synthesis© only 
about 4.0 g albumin, 2,0 g of fibrinogen and 1 g trans- 
ferrin daily (Sherlock, 1972# Rosonoer, i 960 ), 

A rise and fall of plasma proteins concentration 
may reflect changes not only in hepatic production but 
also In plasma volume. G?otuil OKChanQ^ able protein 
(Albumin pool) is not depleted In cirrhosis. when 
ascites Is present however, the extra vascular albumin 
Is aaepaadod at the esepenoo of the intro vascular 
(Wilkinson & Mendenhall, 1963) • However, changes 
slow* to develop and do not immediately ref loot a cute 
ver damage* Even complete cessation of albumin produ- 
resulto In only 26% decrease in serum levels 

days. In patients with c o n *** mi4 nrt r» Vtr>Tlf»«i4»grt *< m 

Thft w Knyiaiwtei ri s*'*-^ chance in 
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liver 


la a fall In ocrun albumin .and rise In 
levels. 

In severe prolonged viral hepatitis and in 
cirrhosis serum albumin lovel boars a close relationship 
to the clinical stage and are helpful prognoaticaily 
and in following treatment, f ryp^rglc^ul inkiemia is a 
feature of chronic hepatocellular disease. It refl- 
ects a ra tlculocBdo theli al ro&ction to onti^ons# Exty?** 
©inly high values may ch ^ r ^^t ^r l^e clironic active hepatitis 
and levels falling only with steroid therapy in latter 
stages of diseases (Sherlock, 1975). 

The total plasma proteins average just over 
7.0 with a range from 6.3 to 7.9 gs». The value for 
the main constituents of different fractions of serum 
proteins are given a little different by different 
workers# but may be takan to be approximately 3.7 to 
5.3 &i for albumin# 1.6 to 3.6 g for globulin acid 
200 to 400 ot#4 for fibrinogen# thus giving a albumin 
en d, globulin ratio 2.5 »1 to 2 >1 (Varloy# 1930). The 
lot# am obtained by salting out technique* The 
values of different elootrophoretio fractions of 
uro tains may varv from one laboratory to 
up o n t he technique used. However# 

jR^yj ms. a .q fc jft Jra jwnSuiAii JR 
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of serum proto lno os reported by Kino & /ooton (1956) 

are as follow® «- 


• Total serum proteins • C to 0 g/100 col 

• Ooraa Albumin - 3*8 to 5.0 g/100 ml (35-65^) 

- flerura Alpha globulins * 0.3 to 1.2 g/lOOmX < 4-14 %) 

- Sorum Beta globulin - 0.46 to 1.2 <?A00 ml (7-15?*) 

- Serum Gamma globulin - 0.9 to 1.9 g/100 ml (6-16- ',) 

Martin (1960) * Havens 6 williams (1940) and 
Ricketts & sterling (1949) imported that the concentra- 
tion of total serum proteins was not significantly 
reduced in acute viral hepatitis# but beta globulin may 
bo Increased and gamma globulin woo found to bo with in 
normal limits. Diminished concentration of Alpha globu- 
lins has been co— related with the severity of the viral 
hepatitis (DoRvnelen et al# 19S9) • These changes occur 
early in the course of disease and may bo detected 
b efo re the appearance of Jaundice and usually disappear 
with in 8 to 12 weeks (Havens* 1962? Krugmon and Wander* 
1962) • 

Progr essive increase in the concentration of 
gammaglobulin during follow up after the onset of viral 

hepatitis may be observed in patients Who are undergoing 
a transition from acute to chronic hepatitis (Ossarman 
end Takatuskl* 1963). Similarly a marked decrease in 


serum albumin and an increase in gamma globulin may as 
such reflect to a largo extent tho level of circulating 
antibody (King & wooton, 1956) 

Chronic persistent hepatitis is a benign disease. 
Serum globulin levels may be slightly elevated during 
tho first year of disease but return to normal there 
after (Docker ot ol.# 1970). In patients of chronic 

tfl 0 marked docroaso in total albumin and a 
greatly increased gamma globulin concentration has boon 
reported by oolsayd & Krlsnor (1967) and Mistlllis and 
Blackburn (1970), 

In portal cirrhosis there was a significant 
docroaso in tho n >an concentration of total serum proteins# 
serum ams at uh a olobullns. whore os the concentre* 

of bet a a nd ymmt* globulin was increased markedly 
(Gray & Barron# 1943f sundorman et al«# I960). In those 



peaks of beta and gamma globulin (nomeulssftnte and 
unlam# 1961), The increase in the level of globulin is 
mostly due te increase synthesis by reticule^endethelial 


s 


cello (Cohen, 1963 and Andoraon# 1964} , 


In post nocrotlc cirrhosis the concentration 
of garano globulin ia usually groator than In Laonn€sc*a 
cirrhooio and the dogroo of hyporganmaglotxillnaomin 
may bo a valuable laboratory aid in tho differentiation 
of those forms of clrrhoais (Gross ot ai.# 1959# Wolff 
©t al«< 1950 AnA Paronetto et al*« 1962)* 

Zn cryptogenic cirrhosis the serum gonma 
globulin may rise five to seven times above normal. 'The 
hynf»r g. , «Bwnf ] |iflhii l inAnwi of this magnitude is ordinarily 
not soon in cirrhosis of alcoholics and its presence 
is thoroforo of diagnostic value (DJornboo end Roaschon# 
1949 & Zinmarman# 1961). 

Zn primary biliary cirrhosis tho hyporbetaglo- 
bulinaocoia with hypoolburninoortLa was rojxsrtod by Ahrens 
and Coworkers# 1949 and sterling a Ricketts# 1949) • Zn 
the serum albumin is usually y y> i w^ untill 
the terminal cell failure, when serum albumin falls and 
g lo b uli n Increases (Suadermaa et al.# 1968). 

Zb metastatic oar ol«owna of liver the mean 

It AtfK ma . Jflf tmm. ■ .... -■ — - — *■ ■— -* mf . an - - Jft lM . .ft .k. 
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seduced significantly. The concentration of alpha-1 
globulin wee increased and those of beta and games globu- 
lins were normal (Sunderman end Jared# 1968)* The Alpha-1 




globulin contains glycoproteins and Is low In hepoto- 
cellular diseases* fallina in narollel with tho sorum 
albumin* An 

and malignant disease (Kuos ot al., 1956) # In prljriary 
carcinoma of liver In addition to raised alpha-1 globulin* 
a rise of alpha-2 globulin may also bo encountered 


designated as a distinct group of serum proteins by 
Tisellus <1937). Tlsolius and Kabot demonstrated that 
the antibodies of sumcn arc present in tho gamma 
globulins. An additional knowledge acetanui atod, the 
gemma globulin of serum was found to be composed of at 
least five distinct globulins with antibody activity 
separable by antigenic analysis (committee on nomanclatose 
of human imaanoglobulln w.h.o. Bull, 1964)* 

fhe four classes of lamtunoglobullns have been 
identified known as ig o# (yG, 7s, y 2 globulin), zgn 
(yh* B^-A globulin), ZgH CyM, Ids, y maeroglobulln) and 
Zgo (yD) • 'She lnnunoglobulins also lneluds other myeloma 
pcobslns which are structurally related to antibodies 
like myeloma proteins and Benos Jones proteins (Fahey, 
Beoent week on Me antibody (reagln) Indicates 
belongs to a distinct inwfiiwtl ^nii *»i— — 



designated os XgB. It is present in very small amount 
in serum and has a sedimentation rate approximately 
OS (Bussell & minor, 1971) « 

The IgM molecules are largely intravascular in 
locution (80% in contrast to 40% for igG) and are 
catobolisod more rapidly (14% of body pool per day in 
contrast to 3% per day for IgG) « ttiaso features of 
IgM antibody are useful characteristics, if antibody is 
only needed for short time and Where continued production 
of this sire is disadvantageous* Recent evidence 
Indicates that IgM antibody synthesis actually shuts 
off, when Xga antibody synthesis starts (Fahey, 1965). 

I go constitutes the largest part about (75%) of the 
total iiammoglobulins concentrations with a serum level 
of 1*2 gAOO ml * ftm serum level of XgM is about 
0*12 g/%00 ml l*e* about 7% of total immunoglobulins* 

Tho serum level of IgA is about 0*39 gAOO ml l*e* 21% 

.f : 

Of total (Fahey, 1965 b>* 

HOW and Fahey (1965 offc) described a new 
Immunoglobulin and labelled it as XgD* The serum level 
of XgD varies wry widely but median level of 0*003$/ 

100 ml has iy»on a oe epte d* 

ff§ 

HOpatic diseases differed in thoir pattern of 



lmntunoglabulln disorders os suggested by Fohoy (1950). 
Patients with Laennec'a cirrhosis typically had markedly 

XgG and IgA but normal IgM levels • rfho patients 
biliary cirrhosis have shown elevated level of IgM 
tli normal IgG and Igh level* in patients with viral 
hepatitis Hermans found that all ianunoglobulin3 were 
increased, in hepatoma XgM tended to be reduced* 

ho Grippo and aoeodateo (1906 b) have studied 
60 mentally retarded children of viral hepatitis aged 
t-15 years in different stages of disease, they noticed 
a normal level of XgG, IgM and IgA in icteric phaas of 
the disease* In group-2 i*o* after one month of disease 
Ic#f values were increased above normal. After 4 months 
of disease the values of both Xgc and IgM wore above 
normal* The values of 2gc only was found to be elevated 
after 6 months of disease* The IgM level omm down to 
normal* Hie level of IgA nmaained unchanged. This 
study suggested that primary response to infectious 
hepatitis is an elevation of IgM and followed by elevated 
level of XgG# while IgA level was with in normal limits* 
Gleichmaan and Richer (1963) also reported 
similar observations# but in contrast to the Lo Grippe's 

very little increase in XgG levels 
sera* they suggested that increase in XgG 


level might bo a alga of chronic active hepatitis, in 
patients with chronic active hepatitic the typical 
immunoglobulin pattern is of very high IgG globulin 
level with a notable increase in IgM and IgA level 
(Lee# 1965). This should bo compatible with an immuno- 
logical response to continuing antigenic stimulus . 

Similar findings* were also reported by neither et al 
( 19691 # Foiai and Maclachlan et al (1965). in crypto- 
genic cirrhosis tho level of igo# IgA and IgM all were * 
incroasod as reported by Deichor et al (1969), Fold 
(1963) and Maclachlan (1965) . The valu# of Igo 
not that pronounced an in chronic active hepatitis. 

in patients with alcoholic cirrhosis the IgA 
level was markedly elevated but this is not certainly 
specific for alcoholic cirrhosis (Loo# 1965# Doich^r 
et al.# 1969 and Feisi# 1968). 

Tho r aid e d levels of 2gM were reported in 
primary biliary cirrhosis by Foisi#( 1961) and Paronetto# 
».#1l964V. ®*1* rise is usually not found in drug 
cholcstetis or in extra hepatic biliary obstruction and 
may therefore be helpful in differential diagnosis of 
these dim mmm (Hobbs# 1966 and Sherlock, 1970)* Paronetto 
and Popper reported that in primarily biliary cirrhosis 
the XflN was present in largo basophillio cells aggregation 
of mn&kmmato and antibody complex around the bile ducts. 





Th& development of ascites is the commonest 
major complication of cirrhosis liver and implied a 
poor prognosis (Ratnoffi and Petek, 19 42 i Sherlock# 19 53) 
Ttva ascitic fluid has the characteristic of an 
ultrafiltrate of plasma augmented fay varied amount of 
plasma proteins and thus represents an expansion of 
extra cellular space, ihe constituents are in dtyeaetic 
state of aguilihrium with the remainder of the body 


Specific iimnunoelectrophoreais and irarauno- 
precipitin techniques have amply confirmed the presence 
in the ascitic fluid and other ex tr avascular fluid 

spaces nearly ell the different plasma proteins (% dbo 
el# 1963) » Hie transport of albumin into ascitic 
fluid has long been a source of interest for the 

accumulation and disappearance of this fluid may occur 

, „ i 1 : ' ^ ^ „ * ■ ' . - . „ 

rapdily and not always in relationship to understandable 

disease processes* 'Zlsmmi and co-workers (1969) using 
isotopic procedures hove suggested that all the albumin 
waving into ascitic fluid in patients of cirrhosis could 
not hows been derived from the systemic circulation* A 
MM direct extra vascular route either by direct 




lymphatic drainage or by direct loco through the hepatic 
capsule might bo involved, /analysis of ascitic fluid 
and its paper electrophoresis may help in clinical 
diagnosis. A strong qualitative resemblance in protein 
patterns between ascitic fluid and plasma with a tendency 
for the albumin and alpha-1 globulin fractions to be 
present in higher concentrations and for the alpha-2# 
beta and gamma globulins to be present in slightly lower 
concentrations in ascitic fluid than the plasma has boon 
reported (Gchultae and Hermans# 1966). 

Almost oil the Immunoglobulins (igc# igw and 
IgA) wore reported in ascitic fluid (Sasebo ©t al# 1963). 
Chodirkcr and Tomasi (1963) reported that IgA is the 
predominant imrminoglobulin in aero mucus secretions. 

Such secretory IgA is found only in external secretions 
like saliva and tracheobronchial secretions while 
internal secretions like pleural fluid# ascitic fluid# 
synovial fluid# araniotic fluid and cerebrospinal fluid# 
IgA is not of secretory type. The ZgC and IgA ratio is 
similar to plasma that is approximately S«1 in internal 

mmw& 





MATERIAL AMD METHODS 
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file present study was conducted on a total of 
SO patients# suffering from chronic hepatitis and 
cirrhosis of liver# admitted in the hospital at m.l.d. 
Medical college# Jhansl. Thirty ago and sex raatchod 
healthy subjects served as control# 

The detailed clinical history with special 
reference to dietary habits# consumption of alcohol 
and hepatotoaeie drugs# jaundice and blood transfusion 
as well as the findings of clinical examination wore 
recorded on a predesigned proforma. 

In every ease the routine examination of the 
blood and urine# liver function tests including serum 
bil ir u b in# thymol turbidity test# serum alkallna 
phosphatase# s.o.o.t.# s.g.p.t. end serum cholesterol 
estimation were carried out. the ascitic fluid was 
axamiasd for total protein and cells in 26 esses who 
hod aseltos. The diagnosis of the liver disease was 
confirmed after liver biopsy. 

The healthy volunteers who served es control 
mace carefully evaluated tor any apparent disease# 

was paid to eliciting anv previous 
jaundice# b lood transfusion sm& of 





Venous blood (5ml) collected osoptically from 
patients as well os healthy controls# was allowed to 
dot in starlized tubes for half an hour# the serum was 
separated by centrifugation at 3000 r.p.m. for 10 minutes 
and stored frozen in sterlised viols (buxbro) at minus 
20°c in a deep freezer. 

2fce ascitic fluid was collected under aseptic 
condition and stored in storage viols in a deep freezer 
at minu s 20®c« 
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Various fractions of the serum proteins wore 
estimated by paper electrophoresis In a vortical 
e loctxopharesis ton!: using 45 x 2.5 era stripe of 
Whatman filter paper Ho. 3 am! barbitono buffer 
(pH 8.6) • 2tio buffer contained 3.12 g of diethyl 
barbituric acid and 17.1 g of sodium diethyl barbiturate 
nor litre. 

Cin each strip 10 micro litre of aorun was 
applied gently using a cover slip, so that it was 
evenly spread across the strip and direct cur ant of 
1 Lii 111 amp./strip was applied for a period of 16 to 10 
hours# using a constant power supply unit. After the. 
electrophoresis run the strips were roraovocl# dried at 
room temperature and fixed In hot air oven at H0°c for 
10 minutes, The strips were stained owr night in 
bromophenol blua. IMs staining solution was prepared 
by dissolving 1 00 mg of bromopJionol blue in 25 ml of 95v' 
ethanol and 50 g of sine sulphate in 5% noetic acid was 
added to it and maka upto ana litre by S% acetic add. 

The strips were cleared by washing thrice in 3% acetic 
odd solution# 0.3?S sodium acetate dissolved in 9A acetic 
add was used as fixative. The strips were dried and 
stored for quantitative assessment. 


ASCITIC FLUID 


r :cf:orn. subjecting the ascitic fluid to i\;*qer 
electrophoresis the fltild was concentrated !>y incubating 
is water bath at 45°C for 3 to 10 hours. twenty micro 
litre© of ©settle fluid was applied on a atrip and 
subjected to electrophoresis in similar way to that 
of serum* 


:.r ■ •’.« o v.m«i ■ >•> . ' n x~ . y /.' ■■»■ > i : x i 

,:- t no ASCITIC PUIID 

Various fractions of proteins In the serum and 
ascitic fluid were cuanti toted using an optic- '1 densito- 
meter. The Ctrl no wore soaked in liquid paraffin and 
the donsltomotnr readings of various protein fractions 
war© recorded on a graph na«r» Thoarea occupied by 
various fractions indicated their proportion in a parti- 
cular simple. Shua the concentration of various fractions 
of proteins in the sent* as well os ascitic fluid was 
calculated in terras of percentage as well as in gf.>* 


Q0/U:I?X?A7XVE ESTIMftTZOS 0.7 XiZMtiaG&OBULXllS III SERVH 

Single radial Amrauno diffusion (n*i*D.) technique 
described and developed by Manclni ©t al (1965) was used, 
fit© principal of this method "antigen was deposited at 
a single point in a small cylindrical well ofn 0 fetiAp 
layer of gel containing a uniform concentration of antibody# 



diffuses in to tho gol, onticpn antibody reaction occurs 

t-jkl a dial: shaped iaomo precipitate ring is formed. A 

quantitative relationship exists batsmen tha amount of 

antigen applied to th.i well and size o£ resulting 

procinltin ring. tttis principio further implied that 

the area of given precipitin ring of tor a period of growth 

dm to diffusion of antigen fro® the .'oli vd.ll roach to 

maximum n±m and after tihieh no further development will 

tab© place end the terminal size *d* of precipitin ring 

2 

and square of its diamtor *d * value la linearly propor- 
tion®! to the amount of antigen applied to the well and 
reciprocal antibody concentration into the gel. 

aPBPARATIOK 0? AGAtt 

fo the 100 ml of barbitono buffer (pH 8.6) was 
added 2 g of ogrose and mixed by boiling on a water 
bath untill completely dissolved forming a clear gal. 

PRSPAhATXOt* 21 r £J$± 

7o the 4 ml of molten buffered ogrose at 43 c 
equal amount of 1*10 diluted corro3:jonding antlglobulln 
sarura (Anti XgG # Anti XgH or Anti IgA) prewarmed to 
4S°c was added and quicbly poured on a prewarmod (43°c) 

90' nrs dia sterlisod petrtdlah so as to form a gel of 


uniform thiclrnoos# After sotting of tho agrooo# .oils 
ware pwnched out. using a peudoalgnod card booid ton; date# 
so that fcl» centre of orach well was 1 cm apart from one 
another. 

CKAKCStro 0? -JBItL S 

Each T-W5.ll waa charged with 5 til serum using 
micro capillaries# care was taken, to avoid over filling 
of the wells. For the estimation of Amman :>globulin IgO# 
the sera were diluted to 1*10# **here as for the estimation 
of imrmmoglobul An XgH undiluted sera xmr<% mod end for 
imromoglobulin IgA estimation# It? diluted sera .. m used. 

gho plates were incubated at 4°C for 46 hours in 
moist environment# dlomter of each precipitin ring was 
measured using a triparti gen seal©# under oblique 
illumination. 

y.svitvsnvt! oi 1 in rinio^hoiyjiiiig 

•fho immunoglobulins were estimated using a 
standard curve# which v/as prepared by charging the well 
with serial dilution (100*4, 50S4* 2354 and 12.3 50 of 
standard sera arid the d‘ of precipitin rings thus 
Obtained were plotted against the known concor. t rot i on 
of Immunoglobulin in the standard reference sera. Various 
antiglobulin antisera and. standard reference serum used 
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fflh© present study was carried out at M.L.B. 
mdical Col logo Jhansi# in the department of Medicine 
and Pathology during tho period of August* 1903 to April# 
1904# The study group consisted of 50 cases of various 
types of chronic livor diseases viz# cirrhosis of liver# 
chronic persistent hepatitis and chronic active hepatitis. 
The number of cirrhosis cases wore 30 (76;*') while 9 (10%) 
end 3 ( 6 %) wore of chronic persistent hepatitis and 
chronic active hepatitis respectively (Tabla I) . Thirty 
healthy individuals w&rm taken to find out normal levels 
of investigatory parameter in our laboratory. This group 
included blood donors* doctors# staff nurses, mdicol 
students of M.L.B. -Medical college Jhonsi. 

an 3a i 


Distribution of coses of chronic liver diseases. 


Croup i?o. 

of cases 


cirrhosis of liver 

30 

76 

Chronic persistent hepatitis 

9 

*1 Cl 

4.0 

Chronic active hepatitis 

# 

3 

6 

Total 

50 

too 


control o 


'Ac ago and mm distribution of hoalthy 
wore shown in table 22. &»*© ware 21 mlos end 9 fora:- Ins. 

The majority of anle casoo <47.32%) %*©r@ in th© ago group 
of 20-30 years with the moan age of 36.03 years. ft*© maj- 
ority of females (55.6%) ware in the age group of 20-30 
years with mean age of 25.00 years. 


fable XX 


Ago 

and mm 

distribution of healthy 

controls. 


„ _ 

HiwiiTi I _ 

$ 


hge group 

lioTof 

Perce- 

lid* of 2mro6- 

;io. of 

&®3de@— 


COSOS 

- ntago _ t 

cosos _ 

Otel€|0 

capos 

ntogfo r 

20 - 30 

10 

47.62 

5 

55.6 

15 

50 

30 - 40 

6 

28.57 

3 

33.3 

9 

30 

40 - 50 

5 

23.01 

i 

11. i 

3 

20 

'J'otal 

21 

100.00 

9 

100.00 

30 

100 


The age end sox distribution of study group 
is shown in table III. -Out of 30 cases of cirrhosis 
liver. 13 were males and 20 femalos. Most of the ensos 
ware in the ago group of 40-60 years (60.42%). there 
wore 5 sales aUd 4 females out of 9 cases of chronic 


satiti** the majority of eases wore in the 
■ago group of 4C-50 years (44.4%). the chronic active 
hepatitis group consisted of two males and one females. 
Tho majority of patients were in the ago group of 


gable III 


and 393 c distribution of study group. 


Disease group 


_„ x 4£®. croup . 


JOW*. 1 

Porcc— 

l&W 

So— 4fe 4cf— §o 

!RW>8 

,,•^1- cJL 

nfcoga 

Hal® 

i 

3 

4 

It 

IS 

36 

Cirrhosis 

Pomelo 

3 

5 

7 

5 

20 

40 

Mala 

2 


2 

1 

5 

10 

chronic 
persist mt 
hepatitis 

Female 

MM* 

i 

2 

1 

4 

e 

Male 

2 

m 

«N» 

*» 

2 

4 

ciironic 

active 

hepatitis 

Female 

«* 


as 

1 

l 

2 

Total 





50 

100 
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!3b© moan concentration of total scrum proteins 
In 30 healthy controls was 6.0© + 0.62 g% with a range 
of 5.6 to 8.0 She values for various electrophoretic 

fraction© are shown in table IV. 'She sorura albumin 
level was 2.06 ± 0.56 g&r Hio values for alpha-1 and 
alpha-2 globulins wore 0.60 & 0.47 and 0.66 + 0.26 &X 
respectively. Hie beta and gamma globulins levels ware 
1.05 ♦ 0.55 #4 and 1*71 £ 0.50 & respectively. 


Table X'/ 


2 


Distribution of total serum proteins and their 
eleettrophoretie fractions In healthy con train. 

Cn ® 30) 


Total aorun 
proteins gb 
(mm± s.a.) 



6.88 2.06 0.60 0.06 1.0S 1.71 

+0.62 +0.36 +0.4? +0.26 +0.55 £0.50 


samra xr-f ittia&icuMctis ::n :• iry tg.’tf vtro 

The raoan concentration for various imunoglo* 
bulins In healthy controls are shown in table V. The 
Irrsmatoglobtilin ZeyO concentration was 1062 + 243.41 «tjf 
with a rang© of 700 to 1500 mg^* ‘Ac rg?! and IgA levels 
•were 00.03 + 43.53 mg" and 22? + 60.73 agft with the range 
of 40 to ISO ngpi and 168 to 372 ta&i respectively. 


Slimming mem concentraticsi of inminogldbulina 

in healthy subjects, (n « 30). 


Immunoglobulins 

mzm ± s.d. 

-r- . Cm *Al ... 

tgQ 

1062 + 243.41 

XQH 

90.03 X *3.53 

I0A 

227 + 60.73 

q&iuiasxs txvsii 


This g r o up consisted of 38 cases (18 males and 
20 females!, a total of 26 cases wore having ascites. 









•t»r> two patients were having clinical jaundice. » 
w»am value for oorum bilirubin was 1.15 rag; . •• n,:nn 

concentration for total m&cvm protoins was 6.03*0.94 
witli a range of 3.0 to 7.7 g;j. The total scr.;m peot oitu 
was Mgmifleantly Iw in corsparioon to control oiibj< eta 
{? /0.0015. The mean albumin level was 1.84^0*58 $A, 
When compared with control group was found to be 
sign! fleontly lower (P £ 0.001). ! 3he mean concentra- 
tion of alpha— 1 and alpba-2 glob'd ins were 0.631,0.32 
&& and 0.60*0.36 g*;4 respectively. itieao values ware 
found to bo birth r in comparison to control group 
(p ?0.05). She swears concentration of beta globulin, 
wee 0.7 9+0. S3 g;4 when compared with control group was 
found to be lower but not significant statistically 
CP 7om* The ffwwa globulin level was 2.08^0.63 #S 
anti found to bo significantly higher (P 70.01) In 
comparison to control group {'fable VI) . 

?ablo VI 


Distribution of total serum proteins and their 
eioctronhorottc fractions In cirrhosis liver <n«33) . 



Total serum proteins 6.03*0.94 

4# 44 

/0.001 

hltn%m hpi 

1.8^+O.SS 

3.910 

/0.001 

Alpha-1 globulin 

0.6310.32 

1.25 

70. os 

Alpha-2 globulin 

0.69+0*36 

0.28 

/0.05 

Beta globulin 

0.7910.S3 

1.96 

70.03 

Gamma globulin 

2.0%0.63 

1.37 

7o.oi 



electrophoretic pattern in cirrhosis 


I In serum case no-ai 


LIVER 


Alt 



total SERUM PROTEINS- S AJjf 

AL 8 - 25 3 */ 

ALPHA' I « 10'tP t 
AIWA* 2 - IVC2'/. 

UTA - 5* 35/. 

SAMMA - 3 f.«/ 


$LO& 




IT In ascitic fluid 


Alt 


TOTAL ASCITIC FLUID - Iff/. 
PKOTCINS 

A18 - *i-2/ 

ALPHA -I - IS 3/ 

ALPHA - 2 - I t'V. 

BCTA * Zl‘1'1 

<JAMWA - 2( S"A 

Clo6 



'She AirrrajMogXotoulina lewis In cirrhosis group 
are shown in table VII. The XgC level in cirrhosis 
of liver was 11654135.96 with a range of ISO to 1500 wgjS 
This was found to be significantly higher { P £ 0.05) 

In comparison to control group, the ZgM level was 
G9.03440.26 rag*'; with a rang© of 20 to 200 rag;. This 
value was almost identical with control group and the 
difference was statistically insignificant (P ?0.1) . 

'The IgA level was 302.84432.20 mtfil with a range of 

126 to 400 rattfi. this was significantly high r <P /0.001) 

in comparison to control group. 

table viz 

Distribution of Iraraunoglobulins in patients 
of cirrhosis liver (n « 33). 


man concentration statistical significance 
Imunoglobulliio <ng%) Cd.f.e 66) 



(man 4 3.D.) 

t value 

wuassamm 


1165. 0041 35.96 

2#3Q 

#.05 

igM 

89.034 40.26 

0.88 

70.1 

IgA 

302.8^4 82.20 

4.24 

#.001 


ASCITIC PUTI P III CIRPilOSIS DIVER 

There were 26 cases of cirrhosis liver who wore 
having ascites. The wean value for total ascitic fluid 
protein was i.7%0.61 with a rang® of 0.7 to 5.0 g%. 







r Jho throe patients were having ascitic fluid nrotoin 
nora than 2.5 rjft and in remaining cases it vtm hn 
than 2.5 ef,i. IS® proportion of vari ma electron sore tic 
fractions in ascitic fluid is shown in table VXXX* T’ae 
tmm albumin level was O. 527 & 0.32 e$S. the value for 
alpha - 1 anti alpha -2 globulins war© 0 . 240 + 0.020 g and 
0 . 224 + 0 * 85 $ 4 * The beta and gaoma globulins levels wro 
0 , 257 + 0*19 cfA and 0 * 513 + 0,30 g^ respectively. The 
percentage of alburoln in ascitic fluid wm 29.6 ! l while 
in scrum 30 . S % of the total proteins respectively* 
(Table IX). The percentage of alpha -2 globulin in 
ascitic fluid was 13.9 % while in scrum of patients of 
cirrhosis# it was 10.5 % of total proteins. Thus higher 
proportion of alpha -1 globulin was noted in ascitic 
fluid. The beta and gasman globulins wore 14.5 % m& 
28.895 in ascitic fluid proteins. The percentage of 
alpha-2 globulin was 12.6 % in ascitic fluid no compared 
to 11.4 % in serum. Tho gamma globulin concentration 
was lower in ascitic fluid as compared to serum 23 . 8 ' 
and 34.5 % respoctivoly (Table ix> . 


Wm 

Distribution of ascitic fluid proteins a* *2 their 
eleotrpphoretie fractions in patients of cirrhosis liver 

(fl m 26) 


KBfcauST' " AoeiAtsSx? 

fluid proteins <$i 


iKksUsnJ: liSaai 

ins 


Z 



iSSs£ 



■ cl— 




1 *Jfl 

** »o 


Jam 9mm. 

0,527 0*248 0.224 0.257 0.513 



mmejsi 

■lowing ?.src ntags distribution of vorlamj elc dxo- 
pftorctlc fractions in ascitic fluid oaratoin -r^' in 
aorur,; proteins of patients, of cirrhosis liver. 


cirrhosis liver *r 


wsmm 


a Zburun 


*ta 


Ascitic fluid 

23.6 

13.9 

12.6 

14.5 

proteins 





Scrum proteins 

30.5 

10.5 

11.4 

13.1 


£ho irrrtunoglobtiito concentration in ascitic fluid 
is shown in tables X* fhe Igc level -am 130424,02 mgr.;. 

She 101 and IgA levels wire 47.5Sfc2S.24 mg. end 97,37 4 
26.00 m0S respectively. Hv. proportion of various 
iiarmmoglobultos in ascitic fluid end aone of pati nto 
of cirrhosis llvrr is shown in table XI. The igo vm 
predominant immunoglob- 'lin in aorur: 74. ft’ while the 
.percentage off Ig c in ascitic fluid am 47. 30/ . if® 
proportion IgA in ascitic fluid was hirih^r 33.3 b as 
compared to 17,49 % in scrum, Hie norcentato of IgM in 
ascitic fluid was 17,20 % and In serum 5.71 % m mm 
IgC and IgA ratio to scrum and ascitic fluid wire 3,0 1 1 
and 1.4 t 1 respectively* 



II. IMMUNOC 









22frA?.„y 

Showing distribution of iiwaimoglolyalinr in 
ascitic fluid in patients of cirrhosis liver. 

Cn » 26 ) 


I rnmunoglobullns 

tgG 

IgA 

igtt 


(Moan E.D.) 

130 4 24.02 
97.57 4 26.03 
<7.50 4 21.24 


ism ua 

Showing porcontaqes distribution of trammo^lolmlina 
in ascitic fluid and serum of mfcicntn of cirrhosis 

liver. 


Cirrhosis liver #| 


Ascitic fluid 
Serum 


47.30 

74.00 


17.20 

S.71 


35.5 

19.49 


canonic ?g\Gia.a..ir n,.-c..ci.: ic 

The total of 9 coma were studied in this group. 
The ego arid sccc distribution is shown in table III. 
f ivo cases \K5rc males a n& reiaaining four wore females. 

The mom value for serusi proteins was 0.15+0.79 g 
a rang® of 5 to 6.8 g% m The values for different 
electrophoretic fractions are shown in table xil. 
mean concentration of serum albumin was 1,6%0.27 gd, 
the total scrum proteins and scrum albumin were lower in 

group* Which was statistically 



significant with P values /O.Ol and ^0.001 respectively. 

mo on concentration oipha-1 and alpha-2 gldbuJ inr 

ware 0.0440*34 and 0*87^0,35 g5i respectively. Those 
valuer wore higher in comparison to control group I rat 
not statistically significant (P ?0*S). .tr* beta and 
g amaa globulins wore G.85+0.40 g/i and 1.9%p.33 g.«; 
roopoctlvoly. Uho beta globulin level was found to to 
low In comparison to control, but the? 61 .forencc was 
not statistically significant (P 7o.l) . *Stm ganm 
globulin level was higher in comparison to control group, 
which was statistically insignificant (P 7o*S) Pablo XXI. 

sa&j&Mi 


Distribution of total oarun proteins and their 
electrophoretic fractions in chronic persistent 
hepatitis (o * 9). 


scrum proteins and 
its eloctmphoretic 
fractions* 


Mean 

Concentration 
in gh 

(itoan i s*d.) 


statistical significance 
(d.f . « 37) 
t value P v€ 


•Total sorun proteins 

6.15 £ 0.79 

3.00 

^ 0.01 

Album! » 

1*60 X °*27 

3 .55 

l 0.001 

Alpho-1 globulin 

0.94 £ 0.34 

0.297 

7 0.5 

Alpha-2 globulin 

A |M A f| ISC 

0.094 

7 O.s 

Oeta globulin 

0.85 jt 0*40 

1.06 

7 0.1 

Gamma globulin 

1*80 4 0.33 

0.509 

7 0.5 


’The table XI 11 shows the distribution of 
lirr-unoglob lino in patients of Chronic persistent, 
hepatitis # Sfoo 2gG level wm 1104 * 163.17 mg:'. dies 
higher level was noted in comparison to control group, 
but statistically inolgnif leant (P 7(3.5). she Xgri 
level was almost identical to control group m 1 the 
difference was not significant CP ?0.5> . alio raised 
level of IgA was noted 301.11 + 52.25 ragl and was 
found to foo statistically significant (P /0.0S). 

Mtejaa 


Iismmoglobulino levels in patients of c! ironic 
persistent hepatitis <n *= 0) . 


lianunoglobulins 

*tean 

concentration 
in mg?) 

(mm ± 3*o.) 

Statistical significance 

...CAA-JR. Ill 

~W value 

P value- 

xqg ; 

1104.004 163. 17 

0* 43 

7 0.5 

2gH 

94.004, 4.64 

0.302 

7 0.5 

IgA 

301.114, 52.25 

2.5 

Z 0.05 


CHROMIC ACTIVE BRPA2E3S. 

•She total of 3 cases were studied in this group 
two raaloa and one fonale. Tho mean age of patients was 
30 years. Tbo mean value for total so run proteins was 
5.0 * 1.28 g;:> with a range of 3.9 to 6.2 gr 6. 'fhia was 
found to be significantly low in to OOfl'fcJSroX 


ELECTROPHORETIC PATTERN OF SERUM 
PROTEINS IN CHRONIC ACTIVE HEPATITIS 

CASE No 23 


total Serum proteins rajK 

AL& - 20-2*7. 

ALPHA - I * Jl 027. 

alpha - 2- i/s-3*/ 

BETA - S' IX / 



<5LC4 


CjAMMA - ST-2 7 


ELECTROPHORETIC PATTERN Of SERUM 
PROTEINS IN HEALTHY CONTROLS 


CASE N? IA TOTAL SERUM PROTEINS - 7-0 JZ 


ALB 

- 3f*sr77 

ALPHA -1 

- 16 • Ui y. 

ALPHA -2 

- 13 1,1 7 

BETA 

- 13i'7T 

^AHMA 

j 

A - ** 427 

vv 

\ £5103 


group '(P <£0.001). Ihe «oan eonemtsatton for nib aiin 
and mm l.3%0.71 g& and 0*6140.11 #5 ro3-y;c~ 

tivaly* Oho lower level of albumin was noted in 
comparison to control group and wao found to to statis- 
tically significant {P/O.GD. 2hc alpha-2 and beta 
globulins levels wore 0.5340.10 <$i and 0.6440.40 ga 
respectively. Vhs man concentration of alpha-l, alpha-2 
and beta globulins were lower in comparison to control 
group, but statistically was not significant with P 
values ?0.1, 70.02 and /O 0 l respectively* Ums gmma 
globulin level was raised 1*7940,46 gy. but d&fimmmsQ 
was not found to bo statistically significant (P 70.5) . 


Distribution of total serum proteins and its 
o loctrophore tic fractions in patients of 
chronic aetivo hepatitis in « 3). 


Scrun, protons »«m Statical significance 

““LiS* concentration gX (d.r. «■ 31) 


jute. jrift. — ■* .JL.^ imm linn Mumu, ■.*>. .JL.. J|t ^ 

o j&ctxc^oret&e 
fractions. 

(Moan + S.D.) 

t value 

P value 

Total serum 

5.00 + 1.2® 

5.0 

/ 0.001 

Albumin 

1.39 4 0.71 

2*9 

/ 0*M 

Alpha-1 globulin 

0.61 £ 0.11 

1 1 9 

7 o. i 

Alpha-2 globulin 

0.53 4 0.18 

2.43 

7 0.02 

Beta globulin 

0,64 4 0.48 

1.35 

7 o.i 

Gama globulin 

1.79 + 0.46 

9.296 

7 0.5 


'..tie moan concentrations for various inirunoglo*- 
bulins aro shown in table XV. flic teamoglol.ni.lin <.j, 
level was 1426.60 + 64.32 nff.i and was found to ho 
sign! f ieantly higher in caparison to control group 
(P /G.01). She mean concentration of IgA ami xgft voro 
283*37 £ 102.70 ragsS and 104*0 + 4*07 rag :, respective!*/ * 
Thus concentration of IgA and IgM wore raised in 
comparison to control group bat was insignificant with 
P value ?0.1 and ?0*S rosoectivoly. 


Iraraunoglobulina lovol in patients of chronic 

active hepatitis (n » 3). 


XiiEitmcKjlobnlins ^ 


Mean 

Concentration 


(Mean ± s.D.) 


statistical significance 
- - , 7 _ „3i}. 

t value P value 


1426.60 + 64.92 2.75 £ 0.01 

233.37 4 102.70 1.S5 70.1 

104.00 ± 4.07 0.2B5 70.5 
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Sho Mvor io an active oito of protein 
synthesis under normal ecci&lfciano* ;tia liver is 
responsible for the oynthoois of the oomn proteins# 
omooptlng fcljo iraaur^lcixiline (cordon u ; I960? 

Martin & nautetgor# 19S7 and Miller ofe al.# 1954)* in 
ci«®ie inflammatory dinoanoo of tho liver* norm gmmm 
glotjalino rise two or more tiros to norvoJU ttsis 
incroaoo io not duo to a greater synthesis lay liver 
colls but tho littoral cello responding to tho injury* 

■Uio cotaaurront docrooso of oeruti slbuuin io a w&mtam 
of liver do nago and reflects dininiolial synthosis 
(Oboacnal and ‘dofoatuo:*.!# 1953) * ‘^he clinical application 
of aloctrophorotic fractionations of oorura proteins in 
hepatic diatmloro woo first oafcoblialml by oroy & 

Barron# 1943* stjtoaquontly extensive otuliao mm done 
m ooma protoino by this technique (oroutc# c* # 19SI# 
>.)cr>oulona®ro* 1961 and Martin# 1946) « fham uerterii 
recognised the characteristic patterns of eortaa proteins 
in hepatic disorder o. similarly tho circumstances# 
primarily roopooaiblo for accamlation of ascites# 
ronain speculative# despite the recognition of aovorol 
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potentially niafmt disordars of hydrostatic oi gg u t 
equilibrium In hepatic diseases* xeepin this vim-- in 
picture. electrophoresis of eseitie fluid ’./ns carries.! 
out to so** arty cor relation of ascitic fluid protein 
change* with that of mum proteins eltawreftlon* in 
hepatic disorders. 



In drthoaiif significant <tiieiauti.cn at th® 
mmb eoiaeeatratioR of tot a l mrun. oroteina# serum sltnaain 
and alpha globulins and. a rise of beta and $«*<*»» glo- 
bulin# or# well known chan-goo. ~bes« findings were 
reported for the first time by ora/ & Barron (1943) • 
StftMM^pmrttly other workers also moor tod similar 
finding* f Martin et al*, 1041* Post £ Petek* tt4If 
.uhrmann & • wider ly# itfOf Cohen & Conlor*, 1062 and 
Anderson# 19M*. In the present study th# total t«ra 
proteins were low in comparison with control fsroup and 
diminution was significant (P £ 0.001). similarly 
significant AwtHM In the lev©! of serum albumin 
(P / 0*001) was noted, the raised levels of alpha 
globulin* were noted but tins difference was insignificant 







statistically (P 70,03). Hi® Mm globulin woe not 
raised inataood showed tendency to decline# although 
Insignificant statistically (S> ?0.05>. ' ho gema globu- 

lin level was above nonsial and the difference* was sijni- 
f leant lF/0.01), f 3he decrease, though Snolgaif leant 
atotiotioaXlv In beta globulin# Might bo duo to ?we 
separation betroaa beta ami ganiaa globulins, itic beto- 
gferna ! ridging :t, loci; oC danocemtl^ b®t*#oori ixsta and 
germ gJofeulim peeho described as a characteristic 
feature ©5 the eleatro^ioiatlc pattern in hepatic cirrh- 
osis Csarg et al«# 1061 # omdlika ot al*# 10S6# wutanwm 
at al,# i960 and BlMifMl at al,# IdS?) * 

SH3 Malta®# 1961 and 'daaaai at al,# 1965 explained those 
binding© on the basis a £ four fold increase* in the oanoo- 
ntratian of l-txaisaoyiobulla IgA an caetpared to only two 
fold increase in the aasmaMarelden v£ to;©moglcinilin igo. 


the M^rqnwnwMql ahnl Ineail a m noted atxrve in 
cirrhosis liver is likely to bo a port of inwunoglogieal 
reopmso {cohort# 1063)# 2b© antibodies against# the 

cell nuclei (ooniacb# Roitt tal k e r and sfoerloefs# i960) 
I'litodhandria (Golkar 6 dlterladt:# 1965) Smooth rsuoelo 
(ilobnoon flolbrot## 1963) are only Saw antibodies produced 
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in chronic liver disease* Tho raised levels o± IgG and 
IgA were reported, in. cirrhosis liver by various workers 
(Haclochlan et al.# 1965 » Foiai# 1965 and Deicher et al 


1949 ) . HbB very hic$i level or 


was reported in 


alcoholic cirrhosis by iSckelvey & Fahey# 19 S5 and Los# 


X> ? ASCITIC FLUID, 

The irammoeleetrophorotic a todies confirmed the 
presence of nearly all the plasma proteins in ascitic 
fluid# due to cirrhosis liver (3smbo et al.# 1963# 
Schulte and iteremans, 1966). They also reported 
slightly increased concentration of albumin and alpha 
globulins fractions in ascitic fluid as compared to 
plasma* The beta and gamma globulins were also present 
but in lower concentration as compared to plasma. In 
the present study the albumin level 

in serum and ascitic fluid i.e. 29.6% and 30.5% respect- 
ively. The beta and gamma globulins were in the 


■ 
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concentration of 14*5% and 38.8% In ascitic fluid nr. 
compared to 13*1% and 34*5% In aorm respectively, 
this amply support the view that ascitic fluid contains 
all the fractions of plasma proteins in a ant proportions 
In dilute form. 

All the throe major irrnmoglobulins (xgc*# 

XgH and. XgA) were found in ascitic fluid* Chodlrkor and 

Toraasi (1963) reported that IgA and Igc ratio was always 


loss than one in internal secretions such as pleural 
fluid ascitic fluid# amnio tic fluid and synovial fluid* 
The XgA her© is not of secretory type and the igc and 
IgA ratio is similar to plasma that is apprccciraatoly 
5 a 1. In the present study ail the throe immunoglobu- 
lins were found in ascitic fluid* itm lyG and IgA ratio 
was 1*4 : 1 in ascitic fluid as owp a w di to 3*3 # 1 in 
plasma respectively* >.i»us slightly higher ratio of 
IgA was noted in ascitic fluid* 

c mrohic PsasxsTsirp iiEPATiTis w>. F.mcir.-.ozaj^ic 

yaacgiows of sebum EROiEins 

In patients of chronic persistent hepatitis# 
the low concentration of total serum proteins and that 
of serum albumin woro reported by willcox and Bachor 
(1961) and oelzayd & Kirsner (1967)* Tho alpha proteins 
levels were not altered much# the beta and gamma 



globulins levels were raised above noma! in consistent. 
with other chronic inflammatory disorders or liwr, on 
reported by Martin {1946) # Cutnan (1949) and liicketto 
(1949) * sunderman (1963) also reported c1i.tnlnufc.ion of 
serum albumin# slightly raised level of beta globulin 
and raised level of games, globulin. In tiro passant ymfa 
the total car* proteins and serum albumin were' signifi- 
cantly low (p ^o.oi) and (9 ,£9,001} respectively* iha 
alpha globulin concentration was slightly higher as 
compared to control subjects# but fell© difference vms 
insignificant (P ?0*5). She beta globulin level was low 
but difference was insig nif icant CP/O.l). She gamma 
globulin level was found to be raised, Th® difference# 
however# s/as insignificant iff ?9# 5) • 


7SNT HEP* t*1TX£» 


The serum imromoglobullns profile was al to rod 
in chronic porslatmt hepatitis* The raised tgc level 
was reported by Jienaon ot al./195G) • Fekuds efc al 
(1979) recocted that IgG and IgA levels wore raised# 
While XgM level was within normal Units* The increase 
In all throe clan© of immunoglobulins wore reported by 
I#ee (1965) and Foizl (I960)* In present study the 
raised levels of 2gG and. IgA were noted but the difference 
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um statistically significant only la IgA class (./ /.OS) 
ft» imitnoglabuiln XgM larval woo alnoot identical with 
control group mad the <3i*foranoo uas insignificant 


-• v. -aim 


"She* hyporaamaglaSxilin^TOia la th© 
otic Scutum o.S this oyndbrocxi. 





who first diacxibod this syndreno in <1957 >* suggested 
that marked hyporgontaagloixilineorniQ Indicating increased 
.production of anti-liver proteins and hypothesised that 
the syndrome roprosontod a auto^ootaructlvo pr oeaas. 

Beam U9S0) and Kunteei ot ol (1957) roportod 26 Instances 
of this syndrome with hyrxjrgai^aglobulinai^rda, 2fa* 
gorcaa globulin rook characteristically woe a broad bond 
which was attributed dun to Increase in all tha limuno» 
globulin® (Biiaaeman ot al# 1937?. in the present work 
tho total mrm protoino and oorura olburain uoro oi-;/nlfi« 
contly low ( P values /0.001 and /D.01 roopoctlvoly. 
fho alpha globulino worn low but tho difference was 
inolgnlf leant* ifca beta globulin wo® aloo low but 
difforonoo woo not significant Cl 5 The gowj 

globulin lnwol was raised but difference was not signi- 
ficant (P 7b.5># in thin study tho population of this 
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group waus small, so nothing con bo commontod about the 


statistically insignificant rise of gamma globulin. 


sil iUM r r rjtTOQUK3tJLi!«s 


mowic ACT2VI ■ x;w 1*3 


too (1965), Mlooohor <1966) and to ichor at ol 


(I960) reported high levels of XgO and loss striking 
laestoM In tgf? and IgA levels in serum. While other 
workers like Mac8ilaChl.:m at al (1965) and Folsi (I960) 


reported no increase in the level of IgA while XgG and 
IgM were raised* An, Increase of XgM particularly after 
steroid therapy was reported by i.ollhein <195 ?)• An 
increased nunbar of imrminoglobulin producing coll3 wow 
found in the prooenco of ni<KM»tnattl necrosis and lymphoid 
infiltrates (Hadziyannis et al,, 1969), 

In the present atxi% all the i,r. -unogiaaulino 
(Xgo, Xgf; and 2g&) tore found to be raised, 'but XgG 
level was significantly higher <? /C .Cl), •xte difference 
in IgM end IgA level Mm insignificant (p 7d*S and 
?0.1 respectively) « 
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i cocicLusio ns 


Hio nrc son fe study woo carried out on 50 patients 
of chronic liver diseases* She study group consisted of 
38 eases of cirrhosis liver# 5 of chronic persistent 
hopatitlo and 3 cases of chronic active hepatitis* thirty 
individuals served as controls. Hio total serum proteins 
and its' electrophoretic fractions ware estimated in 
healthy controls and study group, she ir^mncKilol^ttlins 
XgG# XgH and XgA wore also estimate >d in bath the groups. 
Similarly total ascitic fluid protein# its oloctro»*orotic 
fractions and immunoglobulins war© estimated in 26 cases 
of cirrhosis liver win© had ascites. Following conclusion 
could be drown from the study. 

1. Moan total sejr.ro proteins lev®! in healthy 
controls was 6*88^0*62 04* The mean levels of various 
eloctrophorctic fractions wore as follows# albumin# 2. «64 
0*56 alpha-1# 0*60+0*47 g%# alpha— 3# 0*66+0*26 g?J# 
beta# 1*05+0*55 g& and gamma globulin® 1*71+0*50 gh. 

2* Mean levels of immunoglobulin® # igG, XgM 
and IgA in control group mm 1062 + 243*41 »g%# 227 & 
60.73 *04 and 93.03 £43.53 *04 respectively. 

3. statistically significant decrease of total 
scrum proteins (P £ 0.001) and albumin (P £0 m 00l) levels 


wora found in patients of cirrhosis liver* alio gsHama* 
glabulin level was oignlf leantly hicfr.-r CP ?0.01) . 

4, Tha imtmoglobulino XgO anti. xgA levels wars 
raised significantly in cirrhosis group (s» /O.QSji and 

‘£ 0*001 coppootivelr) . The XgM level was to tout 
liKlgaif leant statistically (p 7o»l) • 

5. ’Hie mean level of ascitic fluid ptatnlii wm 

1*78 ^ 0.61 g;i. hit** elm trophoreais, the resultant 
fractions ware eewpaarad with serum of patl -nts of cirrhos 
liver. Here all fcbo protoin fractions wares pmmot in 
ascitic fluid although in low craiiQtatratlomi* ifm lower 
proportion of garzsaalatoulln in ascitic fluid (28*8 5 wm 
noted so to serum (34.$©*) • The ailmtiln and 

alpha globulin wore present in almost sir, ill tor ratio m 

in serum (TSble IK)* 

6* All the thro® lawtimoalobulino X*§G, IgA and 
IgH were present in ascitic fluid. The Ig- » was predo- 
minant imunoglobulln in ascitic fluid (47.3,4). Hie IgA 
wm next irrwsogloimlin in a bund a n ce (35*54) . Hie ratio 
of IgQ and IgA -in serum and ascitic fluid was 3.8 * 1 
and 1*4 s 1 respectively. Thus raised level of t§b wm 
recorded In ascitic fluid in this study. 

7. in chronic persistent hepatitic group the 
signifies ntly low levels of total serum proteins (P £* 01 ) 
and albumin iP £0*001) wer© recorded. The mm level of 


4fi 


gmmm ql&mltn was raised above tiorp 3 but stat l< 5 ■' 

i •> f * j # * % ^ % 

* 1WPJI /**-** ITJkJPfvel li. % • ,|r v # 3 / # 

9. :tw» r si sed levels of irvrrunoglobulins ig ®i 
If; • were recorded in esse# of chronic persistent hepati- 
tis but the difference w«> significant U' ! _/0,05) in 
class >nly, rhe !>;'• level was low as ccwrv-red to control 
r -, u - st it i'i - ; • rr .ice w--« insl tnif ic mt statistic;- .11 
i ■ 7?. 5). 

9, The significantly low love is o r total serum 
protein# <P /9,00l) end albumin (P 01 ) were no ed in 
cases of Chronic active hepatitis, The oerma globulin 
level was above norxsal but difference was not sign f icnnt 

(p 70.5). 

10, The raised level* of all the three irsrsme- 
glCbullns were found in chronic active hepatitis grew , 

■Ho difference was significant in le- class only ( ' /, >1 J . 

The chronic liver disease® can fee char ice ri* 
by low levels of total serum proteins and aenin albusnlf * 
rhe gsmaaglobaUn levels were found elevated in all the 
thr*w» rtmos studied# 'lowever# no distinct pattern **» 

*“■ li ctropharesls of s®ir*ic —rotelns «, * '■ 1 * 

1 nu^lobttUM lgC and Ic ». levels were found ? i ; p 
ir; chronic liver disease*. The eU«troph«r*Uc ■*■', ' ■ 
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of ascitic fluid showed similar pattern as that found 
in serum proteins in cirrhosis of liver. The immuno- 
globulin IgA was found in higher proportion in ascitic 
fluid as compared to serum. 
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